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Presentation Objectives

CDefine Aireconditionedo pr
C ldentify key issues and provide insight

(; Address the following:

Safety and/or regulatory compliance requirements
Test and certification entities

Challenges in identifying non-compliant equipment

Recommendations for identifying and abating
non-compliant equipment

cC: C C C:



AReconditionedo
Process Control Equipment

C Reconditioned:i Usedo equi pment
change of ownership:

U Salvaged, Refurbished or Remanufactured and then
subsequently resold

Ul ncludes ANew Surpluso I ns
hazardous (classified) locations

Versus:

C Repaired: Repair and return of the same end-user
owned equipment (no ownership transfer)

U Repaired via in-house shop
U Repaired by athird party shop



Key Issues

1. Maintaining certification compliance of
reconditioned electrical and electronic
Instrumentation for use in hazardous (classified)

locations

i Non-compliant instruments could be a potential
Ignition source

2. Sustaining rated pressure/temperature capability
of reconditioned control valves (mechanical /
pressure integrity)

i Reduce potential for LOC incidents
(Loss of Containment )



Safety & Regulatory Drivers:

¢ Maintaining plant design standards is included in
OSHA and EPA regulations

¢ Reconditioned Process Control Equipment

U Often marketed by third party (non-OEMS) as
Aequi val ent to newo or nme
specificationso

U May be operationally acceptable but may no longer
meet safety and design codes and regulations
A Visibility to prior repair history and prior process
applications can be problematic

A Painted to look new, but third parties typically do not
have access to original design specifications or
special manufacturing procedures

U Re-certifications recommended and possibly
required



Industry Visibility / Education
Reconditioned Process Control Equipment

C Safety Presentations:

2006 OSHA VPPPA National Meeting

2006 Mary K. Oo0Connor Pro
2006 Emerson Users Exchange

2007 Texas A&M Instrumentation Symposium

cC. . C. Cc:

C Trade Journal articles

JAEI News, ( Jul / Aug 606)
Inspectioneering Journal, ( Aug/ Sep 606 &

Hydrocarbon Processing,( Nov 60 6)

cC. C. C. Cc:

Valve Magazine ( Wi nt er 607)




Slide References: (upper right corner of slides)

lGagliardi, C. & Baker, R.; fiMaintaining Certification
Compliance Of Equipment Used in Hazardous (Classified)
Locat;i onso
OSHA VPPPA National Meeting, August 2006

’Baker, R.; fils Mechanical Integrity of Used Piping
Components On Your Radar Sc
Emerson Users Exchange, October 2006



Issue #1

Maintaining certification compliance
of reconditioned electrical and
electronic instrumentation for use in
hazardous (classified) locations



Reqgulatory References to
Classes, Divisions and Zones

(; NEC Articles 50071 506: (NEC: National Electrical Code®)

U Specify Installation Requirements in Hazardous
(Classified) Locations

C OSHA Subp S;, 1910. 307:
(Cl assi f )(OSH|A Ocdip@idnal Satylarl HRalth

Administration)

U Requirements for Electric Equipment and Wiring

U OSHA accepts equipment or products approved by
one of its listed NRTLs

C OSHA Subpart S; 1910.399: Definitions Applicable

to Subpart S
NRTL: Nationally Recognized
Testing Laboratory



NRTL:
Nationally Recognized Testing Laboratory

C Qualified to perform safety testing and product
certification within OSHA 29 CFR 1910.7

U Each NRTL has specific ns
from OSHA

0 OSHA requires NRTLs to perform facility audits

C NRTL product safety testing and certifications are
to appropriate product safety standards

U OSHA lists standards approved under the NRTL
Program

U NRTLOsSs registered certifi
to each tested and approved unit



FM Approval Mark ~ *

C A statement of conformity that a productis in
compliance with defined standards at the time
the product leaves the manufacturing and/or
repair facilities audited and approved by FM
Approvals

U Hereinafter referred to as FM Approved facility

U Manufacturer can have multiple facilities audited
by FM Approvals, allowing them to mark product
with the FM Approval certification mark.

Aol ncluding manufacturero6s a



FM Approval Mark — *=

C Oncein use, continued compliance with
applicable codes and standards becomes the
responsibility of the end user

C Changes made to equipment after it has left an
FM Approved facility may unknowingly affect the
equi pment 6s continued <con
standards which it was certified to



A nchangeo can
iInclude equipment that is:

C Refurbished
Remanufactured
Reconditioned
Salvaged

New Surplus

O O O O O

Repaired



Defining the Terminology:

G

Repailr: nWork
oring it back to its original condition approved by
-M Approval s. o

performed t

U Product compliance with applicable standards has

been reconfirmed

Definition taken from FM Approvals Standard:

U Class 3606:1998 - Repair Service for Process
Control Equipment Used in Hazardous (Classified)

G

Locations

ARepairo
U Refurbished
U Remanufactured

may al so

U Reconditioned
U Salvaged

Il ncl|l ude
U New Surplus



ISSUE:

Inability to distinguish between Compliant and
potentially Noncompliant equipment

C Potential safety and regulatory compliance risk

C Existing nameplates, with FM Approvals
certification marks, left on repaired devices

U FM Approvals certification marks that were
originally applied by an FM Approved
manufacturing facility when new

U FM Approvals certification marks that were
subsequently applied by an FM Approved repair
facility

C FM Approvals certification mark should be
removed when repair is done by a facility not
FM Approved



Safety & Compliance Issue: Maintaining
Compliance of Repaired Equipment

Salvaged Instrument sold to meet end
user 6s hazardous aj
Remanufacturing facility isSNOT audited
and approved by FM Approvals;

The original factory nameplate was left or
the device with FM Approval mark;

COMPLIANCE NOT RECONFIRMED

Salvaged Instrument sold to meet end
user 0s hazardous aj
Remanufacturing facilitylS audited and
approved by FM Approvals;

New, reserialized nameplate with FM
Approval mar k (w/ |

COMPLIANCE 1S RECONFIRMED



Example (cont)

Compliance NOT reconfirmed Compliance |S reconfirmed
. ™ {J , 3

Hazardous Location Ratings

Use device Serial Number to determine any prior ownership transfer

NRTL Certification Marks




Importance: Accidents Typically
Result from a Combination of Events

A simultaneous combination of events can
Create an Incident even though Never
Experienced Previously




SUMMARY: Issue #1
FM Approval Mark APPROVED

C A statement of conformity that a productis in
compliance with defined standards at the time
the product leaves the manufacturing and/or
repair facilities audited and approved by FM
Approvals

C Oncein use, continued compliance with
applicable codes and standards becomes the
responsibility of the end user

U All types of repair including refurbished,
remanufactured, reconditioned, salvaged & new
surplus

Safety and Regulatory Compliance may be
jeopardized if end users cannot distinguish between compliant
and potentially noncompliant devices




Issue #2




Reqgulatory References

Mechanical integrity elements of:
OSHA Process Safety Management (PSM) and
EPA Risk Management Program (RMP)

u

Para. 1910.119(j)(1)(i1) and 68.73(a)(2):

NA mechanical Il ntegrity p
piping systems (including piping components
such as valves) .o

Para. 1910.119(j)(4)(ii) and 68.73(d)(2):

Nl nspecti on and testing p
recognized and generally accepted good
engineering practices. 0

Para. 1910.119(j)(6)(1) and 68.73(f)(1):

NThe empl oyer shall assur
fabricated is suitable for the process application
for which they will Dbe us



Regulatory References

C PSM and RMP Process Safety Information
requirements:

0

Par. 1910.119(d)(3)(i)(F) and 68.65(d)(1)(vi):
ol nformation pertaining t
process should include design codes and
standards empl oyed. o

Para. 1910.119(d)(3)(ii) and 68.65(d)(2):

NThe empl oyer shall docum
complies with recognized and generally accepted
good engineering practice



Control Valve
Design Standard: ASME B16.34

C Addresses the design of T
U Specific to piping pressure classes

U Referenced by ASME B31 Series of Piping
Standards

C Contains two critical design and test elements
u Par a. 6. 1. 7: NAddi ti onal

A-Unique to a control wvalwvebo
requirements
U Par a. /. 1: NnShel | Test

A Commonly referred to as a hydrostatic test

Aols a fistatico test for pr
| eaks but does not, as ns
appropriately test for dynamic loads imparted to a
control valve



ASME B16.34
Critical Design and Test Elements

¢C Logic: Reconditioned valves should meet the same
design specifications to maintain original pressure
rating

C Per aformer 28 year member of ASME B16.34
Subcommittee N (valve standards development):

U4 NThe requirements within ASI
pressure rating are to have adequate wall thickness
per paragraph 6.1 AND to pass the appropriate shell
test of 1.5 times the rated maximum cold working
pressure per plaragraph 7. 10

U NNeilther, I f one 1 s done wit
that the pressure boundary is adequate to maintain a
val veds original desgign pre:

‘Baker, R. & Ilcenogle, G., fAiRemanufactured Control Valyv
Valve Magazine, Winter 2007



Control Valve Pressure Integrity
Wall Thickness

C ASME B16.34, Para. 6.1.7:
NAddi ti onal Met al Thi ckne

U nAddi ti onal met al t hi ckne
Assembly Loads,
Actuating Loads (closing and opening),
Shapes Other Than Circular, and
Stress Concentrationso mu
by individual manufacturers since these factors
vary wisdel y. 0

3Valves, flanged, threaded and welding end, The American Society of Mechanical
Engineers, 2004



Example:
NShapes Ot her Than

C Shape has a major impact on control valve design

U Multiple pages of ASME B16.34 wall thickness data
are ONLY for circular shape

U Other than end connections, most control valve
casting shapes are non-circular

¢ Following slides:

0 Show impact of non-circular valve shape on
stresses and minimum design wall thickness for a
val veds rated maxi mum col



Shapes Other Than Circular:

*Finite Element Analysis of Wall Thickness

A lllustration of importance of B16.34 paragraph 6.1.7

A 4 €lass 300 walls @ max. cold working pressure = 750 psig

A Flowpath flow area ~ 12.6 sqg. in. (both shapes)
Oval Cross-section with

10 fl at

Top

and

Original

Bdtot @i a .-sec@iondldy
In this example, the required wall thickness of the Oval

cross-section is 3 times greater to achieve
comparable containment capability;
_ Location of maximum stress changes

Max stress
~ 5.2 ksi

/'

Max stress ~ 5.7 ksi

\0.3

*\Von Mises stress $




